Differential down-regulation of epidermal protein kinase C by 12-O-tetradecanoylphorbol-13-acetate and diacylglycerol: association with epidermal hyperplasia and tumor promotion.
A single topical application of 2 nmol 12-O-tetradecanoylphorbol-13-acetate (TPA) to CD-1 mouse skin resulted in a rapid decrease in cytosolic, particulate, and total epidermal protein kinase C (PKC) activity at 6 h, which remained decreased by 70% at 96 h. This dose of TPA produced epidermal hyperplasia as determined by an increase in the number of nucleated epidermal cell layers. A single application of 10 mumol sn-1,2-didecanoylglycerol, a model sn-1,2-diacylglycerol and complete tumor promoter, induced ornithine decarboxylase to an extent similar to that of 2 nmol TPA. However, sn-1,2-didecanoylglycerol produced an 80% increase in particulate PKC activity that was accompanied by a 45% decrease in cytosolic PKC activity, resulting in no net change in total PKC activity. Unlike TPA, this dose of sn-1,2-didecanoylglycerol did not produce a hyperplastic response. Additional dosing regimens were examined to determine whether the down-regulation of particulate PKC activity was associated with hyperplasia and tumor promotion. A tumor-promoting dosing regimen consisting of multiple applications of 5 or 10 mumol sn-1,2-didecanoylglycerol twice daily for 1 week resulted in more than a 60% decrease in cytosolic and particulate PKC activity and a marked epidermal hyperplasia. Twice-weekly application of 10 mumol sn-1,2-didecanoylglycerol, a nonpromoting dosing rate, for 1 week decreased cytosolic PKC activity but increased particulate PKC activity and did not produce hyperplasia. Dosing regimens utilizing multiple applications of TPA decreased both particulate and cytosolic PKC activity and were also hyperplastic. PKC activity was also measured in epidermal papillomas from mice initiated with 7,12-dimethylbenz[a]- anthracene and promoted with either sn-1,2-didecanoylglycerol or TPA. Cytosolic- and particulate-associated PKC activity in these papillomas was decreased by at least 70% and 40%, respectively, when compared with epidermis and whole skin. After 2 months without promoter treatment, both cytosolic and particulate PKC activity remained decreased in the papillomas, whereas epidermal PKC activity returned to control values by 2 to 3 weeks following cessation of several weeks of TPA treatment. Collectively, these data demonstrate that the down-regulation of epidermal PKC is associated with and may be a permissive event for epidermal hyperplasia and tumor promotion.